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Non-Final Office Action 
Claim Rejections - 35 USC §112 

1 . In view of the recent amendments the rejection of claims 3 and 12, under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention, has been 
withdrawn. 

Claim Objections 

2. In view of the recent amendments the objection of claim 6 has been withdrawn. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1, 10, 19, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gotze et al., U.S. Patent 4,450,561, and further in view of Carlton et 
al., U.S. Patent 4,218,742. 

Referring to claim 1 : 

a. In Figure 2, Gotze et al. disclose generating check bits from data. 
However, Gotze et al. don't explicitly disclose having before the byte selection 
logic a parallel bus interface circuit that receives as an input m bit wide data from 
the parallel bus and multiplexes the m bit wide data into sequentially generated n 
bit wide parallel data segments, with n <m. The Examiner takes Official Notice 
that it is well known in the art of communications to use multiplexers and 
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demultiplexers to convert data streamed on one size bus to data streamed on a 
different size bus. It would have been obvious to one of ordinary skill at the time 
of the invention to include a multiplexer and demultiplexer into the system of 
Gotze et al. A person of ordinary skill in the art would have been motivated to 
make the modification because a multiplexer and demultiplexer is simple logic 
that makes the system more dynamic in that different size buses can be used. 
Being able to use different size buses enables components operating at different 
speeds to work together. 

b. In column 1 , lines 49-52, Gotze et al. disclose that each of the check bits 
of an ECC codeword is generated in parallel in a byte serial sequence and in 
column 3, lines 19-20, Gotze et al. disclose that the check bits are generated 
byte-wise (a check bit producer that receives as an input the n bit wide parallel 
data segments and produces as an output a parallel arrangement of the n bit 
wide parallel data segments and a generated error correcting code). 

c. In Figure 4, Gotze et al. disclose outputting the check bits in parallel, 
however, Gotze et al. don't explicitly disclose a parallel-serial converter, which 
converts, said parallel arrangement of the n bit wide parallel data segments and 
the error correcting code from said check bit producer into serial data. In column 
1, lines 12-18, Carlton et al. disclose that various arrangements are known in the 
art fro transferring data which is received at a disk file controller in parallel by bit 
form to a disk file in serial by bit form to be written on one of the tracks. It would 
have been obvious to one of ordinary skill at the time of the invention to include 
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the parallel-serial conversion of Carlton et al. into the system of Gotze et al. A 
person of ordinary skill in the art would have been motivated to make the 
modification because it is important to include ECC bits when writing and reading 
data to insure data integrity. Therefore, ECC bits of Gotze et al. would be 
needed in the system of Carlton et al. Further, the system of Carlton et al. 
provides a means of changing the parallel ECC bits into a serial stream that can 
be used by most disk drives. 
Referring to claim 10: 

a. In Figure 2, Gotze et al. disclose generating check bits from data. 
However, Gotze et al. don't explicitly disclose having before the byte selection 
logic a parallel bus interface circuit that receives as an input m bit wide data from 
the parallel bus and multiplexes the m bit wide data into sequentially generated n 
bit wide parallel data segments, with n < m. The Examiner takes Official Notice 
that it is well known in the art of communications to use multiplexers and 
demultiplexers to convert data streamed on one size bus to data streamed on a 
different size bus. It would have been obvious to one of ordinary skill at the time 
of the invention to include a multiplexer and demultiplexer into the system of 
Gotze et al. A person of ordinary skill in the art would have been motivated to 
make the modification because a multiplexer and demultiplexer is simple logic 
that makes the system more dynamic in that different size buses can be used. 
Being able to use different size buses enables components operating at different 
speeds to work together. 
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b. In column 1 , lines 49-52, Gotze et al. disclose that each of the check bits 
of an ECC codeword is generated in parallel in a byte serial sequence and in 
column 3, lines 19-20, Gotze et al. disclose that the check bits are generated 
byte-wise (applying an error correcting code to each n bit wide parallel data 
segment). 

c. In Figure 4, Gotze et al. disclose outputting the check bits in parallel, 
however, Gotze et al. don't explicitly disclose converting said parallel data with 
the error correcting code into serial data. In column 1, lines 12-18, Carlton et al. 
disclose that various arrangements are known in the art fro transferring data 
which is received at a disk file controller in parallel by bit form to a disk file in 
serial by bit form to be written on one of the tracks. It would have been obvious 
to one of ordinary skill at the time of the invention to include the parallel-serial 
conversion of Carlton et al. into the system of Gotze et al. A person of ordinary 
skill in the art would have been motivated to make the modification because it is 
important to include ECC bits when writing and reading data to insure data 
integrity. Therefore, ECC bits of Gotze et al. would be needed in the system of 
Carlton et al. Further, the system of Carlton et al. provides a means of changing 
the parallel ECC bits into a serial stream that can be used by most disk drives. 
Referring to claims 19 and 22, in column 3, lines 24-25, Gotze et al. disclose that 

the data word is to comprise eight data bytes having eight data bits each (n = 8) and in 
column 4, lines 1 5-1 8, Gotze et al. disclose the width of the bus being 4 bytes (m = 32). 
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5. Claims 3, 4, 12, 13, 15, 17, 20, 23, 24, and 26 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Rub, U.S. Patent 6,804,805 B2. 
Referring to claim 3: 

a. In column 6, lines 15-19, Rub discloses that the parallel-to-serial converter 
receives the successive ECC code words, converts each ECC code word into a 
serial representation and concatenates the serial representations to produce a 
serial stream of ECC code word bits (serial data with an error correcting code 
transmitted through a serial bus). Further, in column 6, lines 41-44, Rub 
discloses that the serial-parallel converter groups the bits into ECC code words 
and converts the ECC code words from a serial format to a parallel format (a 
serial-parallel converter which converts serial data with an error correcting code 
transmitted through said serial bus into parallel arrangement of n bit wide parallel 
data segments and the error correcting code). 

b. In column 6, lines 46-55, Rub discloses that the ECC code words are sent 
to an ECC decoder and correction circuit to determine whether any of the ECC 
symbols contains an error (an error detector which checks the error correcting 
code within said parallel data). 

c. In column 6, lines 59-64, Rub discloses that the data field is then stripped 
from the recovered ECC code word to recover the original block of data code 
words, which is then provided to decoder. Bit-level decoder uses the inverse of 
the coding rules used by encoder to decode the successive data code words into 
respective data words. However, Rub doesn't explicitly disclose a parallel bus 
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interface circuit that demultiplexes the n bit wide parallel data segments from the 
error detector into m bit wide parallel data on the parallel bus, where m > n. The 
Examiner takes Official Notice that it is well known in the art of communications 
to use multiplexers and demultiplexers to convert data streamed on one size bus 
to data streamed on a different size bus. It would have been obvious to one of 
ordinary skill at the time of the invention to include a multiplexer and 
demultiplexer into the system of Rub. A person of ordinary skill in the art would 
have been motivated to make the modification because a multiplexer and 
demultiplexer is simple logic that makes the system more dynamic in that 
different size buses can be used. Being able to use different size buses enables 
components operating at different speeds to work together. 
Referring to claim 4, in column 6, lines 55-58, Rub discloses that as long as the 
number of symbols containing an error is not greater than the maximum number of 
symbols that can be corrected, the original ECC symbols are recovered (wherein said 
error detector has a function of correcting said error when said error is detected by said 
error detector). 

Referring to claim 12: 

a. In column 6, lines 15-19, Rub discloses that the parallel-to-serial converter 
receives the successive ECC code words, converts each ECC code word into a 
serial representation and concatenates the serial representations to produce a 
serial stream of ECC code word bits (serial data with an included error correcting 
code). Further, in column 6, lines 41-44, Rub discloses that the serial-parallel 
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converter groups the bits into ECC code words and converts the ECC code 
words from a serial format to a parallel format (converting serial data with an 
included error correcting code into parallel arrangement of n bit wide parallel data 
segments and the error correcting code). 

b. In column 6, lines 46-55, Rub discloses that the ECC code words are sent 
to an ECC decoder and correction circuit to determine whether any of the ECC 
symbols contains an error (checking the error correcting code applied to each 
said parallel data segment checking for an error based on said error correcting 
code). 

c. In column 6, lines 59-64, Rub discloses that the data field is then stripped 
from the recovered ECC code word to recover the original block of data code 
words, which is then provided to decoder. Bit-level decoder uses the inverse of 
the coding rules used by encoder to decode the successive data code words into 
respective data words. However, Rub doesn't explicitly disclose demultiplexing 
the n bit wide parallel data segments into m bit wide parallel data on the parallel 
bus, wherein m > n. The Examiner takes Official Notice that it is well known in 
the art of communications to use multiplexers and demultiplexers to convert data 
streamed on one size bus to data streamed on a different size bus. It would 
have been obvious to one of ordinary skill at the time of the invention to include a 
multiplexer and demultiplexer into the system of Rub. A person of ordinary skill 
in the art would have been motivated to make the modification because a 
multiplexer and demultiplexer is simple logic that makes the system more 
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dynamic in that different size buses can be used. Being able to use different size 

buses enables components operating at different speeds to work together. 

Referring to claim 13, in column 6, lines 55-58, Rub discloses that as long as the 
number of symbols containing an error is not greater than the maximum number of 
symbols that can be corrected, the original ECC symbols are recovered (the step of 
correcting said error detected in said error checking step). 

Referring to claim 15: 

a. In column 6, lines 15-20, Rub discloses that the parallel-to-serial converter 
receives the successive ECC code words and converts each ECC code word into 
a serial representation and concatenates the serial representations to produce a 
serial stream of ECC code word bits (applying an error correcting code to each 
parallel data segment; and converting each said parallel data segment with the 
error code into serial data. However, Rub doesn't explicitly disclose multiplexing 
m bit wide parallel data from the parallel bus into n bit wide segments, where m > 
n. 

b. In column 6, lines 42-49, Rub discloses that serial-to-parallel converter 
groups the bits into ECC code words and converts the ECC code words from a 
serial format to a parallel format. Serial-to-parallel converter then outputs the 
successively recovered ECC code words in parallel format to ECC decoder and 
correction circuit (converting serial data with included error codes transmitted 
through said serial bus into parallel arrangement of the n bit wide parallel data 
segments and the error correcting code. 
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c. In column 6, lines 46-55, Rub discloses that the ECC code words are sent 
to an ECC decoder and correction circuit to determine whether any of the ECC 
symbols contains an error (checking the error correcting code applied to each 
parallel data segment). 

d. In column 6, lines 59-64, Rub discloses that the data field is then stripped 
from the recovered ECC code word to recover the original block of data code 
words, which is then provided to decoder. Bit-level decoder uses the inverse of 
the coding rules used by encoder to decode the successive data code words into 
respective data words. However, Rub doesn't explicitly disclose a parallel bus 
interface circuit that demultiplexes the n bit wide parallel data segments from the 
error detector into m bit wide parallel data on the parallel bus, where m > n. 

e. With reference to the limitations above that aren't taught by Rub. The 
Examiner takes Official Notice that it is well known in the art of communications 
to use multiplexers and demultiplexers to convert data streamed on one size bus 
to data streamed on a different size bus. It would have been obvious to one of 
ordinary skill at the time of the invention to include a multiplexer and 
demultiplexer into the system of Rub. A person of ordinary skill in the art would 
have been motivated to make the modification because a multiplexer and 
demultiplexer is simple logic that makes the system more dynamic in that 
different size buses can be used. Being able to use different size buses enables 
components operating at different speeds to work together. 
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Referring to claim 17, in column 6, lines 55-58, Rub discloses the correction of 
errors by using the ECC symbols (said error detector has a function of correcting said 
error when said error is detected by said error detector). 

Referring to claims 20, 23, and 24, in column 5, lines 4-5, Rub discloses that 
each data word can include any number of bits (m = 32 and n = 8). 

Referring to claim 26, in Figure 2, Rub discloses that the n bit wide segments 
transferred while communicating from the parallel bus to the serial bus follow a different 
path than that used to transfer the n bit wide data segments while communicating from 
the serial bus to the parallel bus. 

6. Claims 5, 14, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rub, U.S. Patent 6,804,805 B2, and further in view of Gotze et al., U.S. Patent 
4,450,561. 

Referring to claims 5, 14, and 18, in column 6, lines 55-58, Rub discloses that as 
long as the number of symbols containing an error is not greater than the maximum 
number of symbols that can be corrected, the original ECC symbols are recovered. 
However, Rub doesn't explicitly disclose that said error detector corrects said error 
when said error is a 1-bit error, and abandons an access when said error is a 2-bit error. 
In column 3, lines 4-6, Gotze et al. disclose that most ECC devices are structured in 
such a manner that single errors can be corrected (said error detector corrects said 
error when said error is a 1-bit error). Further, in column 6, lines 39-42, Gotze et al. 
disclose that a double error can be detected but not corrected (said error detector 
abandons an access when said error is a 2-bit error). It would have been obvious to 
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skill at the time of the invention to include the correction of 1-bit errors and the 
abandonment of 2-bit errors of Gotze et al. into the system of Rub. A person of ordinary 
skill in the art would have been motivated to make the modification because it is well- 
known that most ECC devices are structured in such a manner that single errors can be 
corrected (see Gotze et al.: column 3, lines 4-6) and it is common for double errors to 
be difficult to correct because of the inability to find the bits that are incorrect (see Gotze 
et al.: column 6, lines 31-42 and Rub: column 6, lines 55-59). 

Allowable Subject Matter 

7. Claims 6, 8, 9, 21 , and 25 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter. 

Referring to claim 6, the prior art does not teach or reasonably suggest, in 
combination with all the limitations, that the parallel bus interface is also connected to 
receive as an input the parallel data segments from the error detector, the parallel bus 
interface demultiplexing the n bit wide parallel data segments from the error detector 
into m bit wide parallel data on the parallel bus. 

Response to Arguments 

9. Applicant's arguments, filed October 21 , 2005, with respect to the rejection(s) of 
claim(s) 3, 4, 12, 13, 20, and 23 under 35 U.S.C. 102(e) as being anticipated by Rub 
have been fully considered and are persuasive. Therefore, the rejection has been 
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withdrawn. However, upon further consideration, a new ground(s) of rejection has been 
made. 

10. Applicant's arguments, filed October 21, 2005, with respect to the rejection(s) of 
claim(s)1, 10, 19, and 22 under 35 U.S.C. 103(a) as being unpatentable overGotze et 
al., and further in view of Carlton et al. have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection has been made. 

1 1 . Applicant's arguments, filed October 21 , 2005, with respect to the rejection(s) of 
claim(s) 5, 14, 15, 17, 18, 24, and 26 under 35 U.S.C. 103(a) as being unpatentable 
over Rub, and further in view of Gdtze et al. have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection has been made. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited art is related to the use of multiplexers and 
demultiplexers in converting different width buses. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael C. Maskulinski whose telephone number is 
(571) 272-3649. The examiner can normally be reached on Monday-Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert W. Beausoliel can be reached on (571 ) 272-3645. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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